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FOREWORD

This investigation was conducted for the Directorate of Military Programs, Office of
the Chief of Engineers (OCE), under Project 4A762731AT41, “Design, Construction, and
Operation and Maintenance Technology for Military Facilities”; Task B, “Construction,
Management, and Technology™; Work Unit 031, *“Quantification of MCA/Facilities
Readiness.” The applicable STO is 81-8:7. The OCE Technical Monitors were COL
Carpenter, COL Coats, LTC Godfrey, and LTC Edwards, all of DAEN-ZCP-R.

The cooperation and contributions of the Construction Requirements Review Com-
mittee are gratefully acknowledged.

The work was performed by the Facility Systems Division (FS) of the U.S. Army
Construction Engineering Research Laboratory (CERL). Mr. E. A. Lotz is Chief of
CERL-FS.

: COL Louis J, Circeo is Commander and Director of CERL, and Dr. L. R. Shaffer is
Technical Director.
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FACILITIES READINESS
QUANTIFICATION MODEL
USERS MANUAL

l INTRODUCTION

Background

In July 1978, the US. Army Construction Engi-
neering Research Laboratory (CERL) was tasked by
the Directorate of Military Programs, Office of the
Chief of Engineers, to develop a model to relate
military construction to force rcadiness. By November
1980, a pilot model had been developed, tested, and
evaluated. In December 1980, it was decided not
to develop a computerized system to fully implement
the concept. However, OCE directed that CERL
develop a noncomputerized version of the model. This
version would be used at the option of the Construction
Requirements Review Committee (CRRC) to deter-
mine the relative readiness merits of a few marginal
projects in the Military Construction, Army (MCA)
program. CERL used the*data obtained during de-
velopment and testing of the pilot model to devise a
noncomputerized model for the CRRC; the algorithms
required for this model can be performed manually or
on a programmable calculator (see Appendix A).

Purpose

The objective of this study was to develop a model
that quantifies the relative impact of all MCA projects
on the readiness state of the Army. The objective of
this report is to provide user instructions for a model
that quantifies the relative impact of selecred MCA
projects on Army readiness.

Approach :

1. A comprehensive pilot Facilities Readiness
Quantification Model was developed. tested, and
evaluated.

2. Data obtained during Step 1 above were used
to devise a noncomputerized Facilities Readiness
Quantification Model.

a. Algorithms were developed for the noncom-
puterized model.

b. Programs were created for implementing the
model’s algorithms on a programmable calculator.

T e TS Y VR S

Outline of Report

Chapter 2 of this report gives instructions for CRRC
members who will actually rate MCA facility projects
using the model. Chapter 3 gives instructions for
CRRC support personnel who will process model data.
Processing aids, in the form of programs for a Texas
Instruments (TI)-59 programmable calcualtor system,
are described in Appendices A through D. Blank forms
for reproduction are provided in Appendix E.

Mode of Technology Transfer
This report is the technology transfer medium for
the results of this study.

2 INSTRUCTIONS TO RATERS

This chapter describes how the CRRC can use a
noncomputerized Facilities Readiness Quantification
Model to define the relative readiness worth of selected
MCA projects. Figure 1 shows the seven-step procedure
for implementing the model. To illustrate this pro-
cedure, five example MCA prajects are compared in
this chapter. Some basic information on the example
projects is given in Table 1. Example ratings are as-
signed to each project for each variable and for each
rater.* These example ratings will serve as the basis
for the data processing examples in Chapter 3.

The following assumptions were made concerning
rating authorities:

1. All 10 CRRC voting members would participate
in determining mission weights.

2. The special staff members of the CRRC who
represent the Assistant Chief of Engineers (COE),
the Comptroller of the Army (COA), The Adjutant
General (TAG), and The Surgeon General (TSG)
would rate only those projects for which they are
the proponent.

3. Other CRRC members would rate all projects.

4. At least six or seven raters would participate each
time the model was used.

*These ratings are arbitrary and do not represent the
actual views of any member of the CRRC.
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Table 1
Example Projects—Basic Information

Program

Project Amount
Location Number Project Description Proponent MACOM ($K)
Germany 414 Igloo Storage (various) DCSLOG USAREUR 1,700
Korea 690 Tactical equip shop (Taegu) DCSLOG EUSA 1.000
Fort Benning 342 Tactical equip shops DCSLOG TRADOC 4,150
Turkey 203 Administration building (DET 67/168) DCSPER USAREUR 1.300
Germany 784 Banking tacility (Frankturt) TAG USAREUR 480

Step 1—Define Force Readiness

Table 2 gives a working definition developed by
the CRRC of force readiness with respect to MCA
facilitics, For this report, force readiness is defined
as the degree to which a force is capable of accomp-
lishing the requirements of the specific missions or
contingency plans for which it is responsible. Since a
force is essentially an assemblage of resources, force
capability can be viewed as a function of the level of
fulfillment of those resources needed to accomplish
the missions.

Table 2
Working Definition of Force Readiness

Force Readiness Includes:
—Training
—Maintenance
—~Command, Control, Communication (C?)
- Security
- Manning the Force
-Making Military Operations More Efficient

Force Readiness Does Not Include:
Asthetics
-Occupational Health and Safety Act (OHSA) Compliance
-Pollution Abatement
—Energy Conservation
—-Environment Enhancement
~Convenience of Operations

Step 2—Weight Mission Hierarchy

Using the mission subobjective definitions given in
Table 3, each member of the CRRC decides the relative
significance of five mission comparisons by entering a
ratio on the appropriate line of Form A (Figure 2).
This ratio represents the rater’s opinion of the relative
importance of being ready to win in Europe vs being
ready to win in the United States, etc. To assign this
ratio, the rater must make a subjective assessment of
the relative consequences of losing in one mission
area vs another, and of the probability that a conflict
would actually occur that would involve the mission
areas being considered.

B R, o

Table 3
Readiness Mission Subobjective Definitions
Where Response Phase
El: Initial
E: Europe (first 30 days)
(incl Turkey)

ES: Sustaining
(after 30 days)

UI: Initial
Be Ready U: USA (first day)
ToWinln... (50 States only)
US: Sustaining
(after first day)
Ol: Initial
O: All Other (first 30 days)

(anywhere else)
OS: Sustaining
(after 30 days)

Raters should assign ratio values independently and
should not compare their values directly with those of
any other rater. Seven hypothetical ratings for the
missions described in Table 2 are shown in Figure 3.
Note that ratios in the form of 4/1, 3/1, 5/1, etc. can
also be expressed as the whole numbers 4, 3, 5. etc.

The ratios assigned by each rater are processed as
described in Chapter 3 to obtain the low quartile,
median, and high quartile feedback values for each
of the five ratios. The median feedback values then
are used to distribute an arbitrary 100 “readiness
utiles” across the six mission subobjectives.

A sample of a Form A listing feedback results for
the ratios assigned in Figure 3 is shown in Figure 4.
After receiving these results, the raters meet to discuss
the pros and cons of the issues. Those members who
wish to change their ratings enter revised ratings on the
feedback sheet. These revised ratings are combined
with the original ratings of members who elect not to
change their ratings. Then, a new round of feedback
results is computed using the most current values




Rater’s Initials:

Rater’s Office: (check one)

Date:

(Day/mo/yr)

RbalitE At

O ACE (1) 0 DCSLOG  (6)
O COA (2) 0 pcsopPs ()
O TAG (3) O DCSPER  (8)
O TSG (4) (1 DCSRDA (9}
O ACs! (5) O ACSAC (o}

PRIOR RATIOS ASSIGNED RELATIVE IMPORTANCE OF READINESS SUB-OBJECTIVES
{as of: ) Relative Significance
Mission Sub-Obijectives Being Compared (Ratio)
Low Q Median High Q
European Theater / USA
‘ All Other Theaters / USA —
Europe: InitialA / Sustained
USA: Initial / Sustained
Other: Initial / Sustained
!
ARMY READINESS TO
ACCOMPLISH MISSIONS
F f —+ 1
f IN EUROPEAN IN USA IN ALL OTHER
THEATRE THEATERS
. DURING DURING DURING DURING DURING DURING
; . INITIAL SUSTAINED INITIAL SUSTAINED INITIAL SUSTAINED
o BATTLES CONFLICT BATTLES CONFLICT BATTLES CONFLICT
.
. : 31 _________ 32= ________ - 33= _____________ a4= _________________ 35= 36=
- -
(BOX RESERVED FOR FEEDBACK INFORMATION)

Form A (Proposed)

Figure 2. Form A.
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Rater’s Initials:

Rater's Office: {check one)
O ACE (1) O DCSLOG (6)

Date:

O coA (2) O Dbcsops ()

(Day/mo/yr)

PRIOR RATIOS ASSIGNED
(as of: ZZ/Q/f/ )

Low Q Median High Q

2 4
2

0 .67

2
&
0.5 |28 2
I 3 4

O TAG (3 0O DCSPER (8)
QO TsG (4) O DCSRDA (9}

O ACst (5) 0O ACSAC (0}

RELATIVE IMPORTANCE OF READINESS SUB-OBJECTIVES

Relative Significance
Mission Sub-Objectives Being Compared (Ratio)

European Theater / USA

All Other Theaters / USA
Europe: Initial / Sustained
USA: Initial / Sustained
Other: Initial / Sustained

ARMY READINESS TO
ACCOMPLISI{! MISSIONS

T
IN EUROPEAN
THEATRE

DURING DURING

INITIAL SUSTAINED
BATTLES CONFLICT

{ 1
IN USA IN ALL OTHER
THEATERS
DURING DURING DURING DURING
INITIAL SUSTAINED INITIAL SUSTAINED
BATTLES CONFLICT BATTLES ° CONFLICT

31"..2‘...‘439 32=__l_2'..é2' 33=¢'2‘ a4=:z"/ 35=.3..£.:.e.? 35’...t1.3é

(BOX RESERVED FOR FEEDBACK INFORMATION)

Form A (Proposed)

Figure 4. Processed data results for the ratios assigned in Figure 3 -sample.
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Table 4
Summary of Final B/C Ratios for the Five Sample Projects in Table |
Project SPA
Location Number Project Description ($K) Br/SPA
Germany 414 igloo storage (various) 1,700 27.7
Korea 690 Tuactical equipment shop (Taegu) 1,000 19.8
Fort Benning 342 Tactical equipment shops 4.150 15.2
Turkey 203 Administration building (Det 67/168) 1,300 7.6
Germany 784 Banking facility (Frankfurt) 480 0.3

from cach of the 10 raters. This can be done at any
time and as many times as desired.* However, any
change in the median mission weights will change
each project’s final benefit/cost (B/C) ratio. Thus,
every time the median values of the mission weights
change, the final B/C ratios for all projects must
be recomputed. These computations are discussed
in Chapter 3.

Steps 3 through 6—Determine Project Values

Each rater uses Form B to record the set of weights
assigned to each project (Figure 5). Figure 6 shows
how each of six raters might have scored Project
Number 414 (from Table 1) as to what percentage (r)
of its cost is credited to the procurement of readiness
benefits (Step 3 in Figure 1); as to what percentage
(b;) of the total project benefit is attritutable to each
readiness subobjective (Step 3 in Figure 1); and as to
what the relative worth (w;) of each benefit is com-
pared to some arbitrary maximum contribution facility
(Step 4 in Figure 1) for each readiness subobjective
(Step 5 in Figure 1). Again, to ensure the integrity
of the data, all raters must assign these values in-
dependently, withour comparing values directly with
any other raters.

After all Forms B are completed, they are processed
(Step 6 in Figure 1) as described in Chapter 3 to obtain
low quartile, median, and high quartile feedback values
for each of the variables r, b,, and w,. The final project
B/C ratio also is computed at this time. All this infor-
mation is recorded on a blank Form B along with the
location, project number, and description of the
project to which the feedback applies. Figure 7 shows
feedback results for the values assigned in Figure 6.

Hypothetical ratings for Project Numbers 690, 342.
203, and 7%4 from Table | are shown in Figures 8, 10,

*Obviously, no single rating will remain stable over a long
period of time; duning periods of high international tension, a
rating may change significantly in a short period of time.

12, and 14, respectively. The corresponding feedback
data are shown in frigures 9, 11,13, and 15. Note that
if the computations are based on the median value, the
effect of unusually high or unusually low scores is
eliminated. If mean values are used, extreme ratings
could have a dramatic etfect on the outcome: however,
using median values ensures that no one rater can
dominate the outcome.

Step 7—Review Results

Table 4 summarizes the final B/C ratios for all five
projects listed in Table 1. After final B/C ratios are
computed, raters should meet to (1) review these data.
(2) identify and resolve any glaring discrepancies.
(3) argue the merits and demerits of the various pro-
jects in light of the final B/C ratios, and (4) determine
whether any rater wishes to change a rating. Assuming
at least one member does change a rating-whether
mission weight or any project variable - the data would
have to be reprocessed. If a median value of any
mission weight changes, the B/C must be recomputed
for all projects. However, if only the median project
values change, only those projects whose median values
are affected need to have their B/C ratios recomputed.

3 DATA PROCESSING INSTRUCTIONS

Form A Data

This section desc. Wes how to process the data
entered by the raters on the right side of the Form A
data sheets. Before proccssing these data, make sure
that there is one Form A data sheet for each rater.
Although it is not necessary that a full set of 10 be
used, at least six are needed to ensure the model will
deliver reliable results. The seven Form A rating sheets
shown in Figure 3 are used below as an example ol
how to process Form A data.

I. Convert the ratios to decimal format.
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Rater’s initials:

————————————

Date:

Day/molyr

Rater’s Oftice. (check one)

LYACE (1) 1J DCSLOG
1COA (2) J pcsors
LI TAG (3) [’ DCSPER
LI TSG {4} {1 DCSRDA
0 ACsSI (5) (0 ACSAC

PROJECT IDENTIFICATION AND PROJECT RATINGS
DESCRIPTION

LOCATION PN

PRIOR RATING RESULTS

fas ot }
¢ VALUES
Low Q Median High Q
b VALUES
Low Q Median High Q
w VALUES
Low Q Median High Q

Note. Feedback values for each r,b,
and w are ndependent of all

other r.b,and w values. Median
values of b will be normahzed
vetore use in later computations.
Median values of 1 and w will be

used directly.

Mission Sub Objectiye

(6}
(7
(8)
(9)
(0)

Project Relevance
to Readiness (%)

r=

Aelative Contribution
of Project to each
Sub-Objective %)

Evrope hiig
Europe-Sustained
USA tnitsal
USA-Sustained
Other-lrutial

Other-Sustained

Mission Sub- Qbjective

Europe-iniuat
Europe-Sustained
USA-Initial
USA-Sustained
Other Imitial

Other-Sustained

*{On a scale of 1 to 100, compare project
to some ""Maximum Contribution’ Project.)

B/SPA= .

(BOX RESERVED FOR FEEDBACK INFORMATION)

Form B (Praposed}

Figure 5. Form B.

14




it i

"1 3]qel woly 4 13quny 193fod 01 paudisse sanfea [monayiodAH "9 andig
= e m— — — ILMO0U.g B wity
N LN N IN N INOILYWHO4NI XOV83d333 ¥O4 A3AHISIH X08)
AP DT
»»»»»»» - Tt TTmTTTe T Tt Tt T T e T |(ahn 80 jjim M PUE 4 JO SINRA URIDIY,
SUDININGWOD e L SN 820,80
PAZISULOV 8Q Jjiv Q 4O SINE
USIDayy TN B DUR Qs SBUIC
- 1 10 JUSDUICEDU! 82 ¥ Due
L 29 Cant RN wo N 1M0.g  vouNy 1 12800.g WO L 128054 LOUNC (10810.g |, VONNGIUCD WINUNXEYY, MUOE O Q1 YIE 40, SENEA XIEQDIZY 0N
..L..,.w.x “.3: ’ . i_.on.n He3u L8101 0100w 12210,0 #:80u 13310:0 di0w 13810:0 $ROWOD Q0| 01 | 40 MEN T uQ),
— O - — — — —= s paLIeISNg 1
oS - Sm — e - Sm P— — aSe eavisap f| 7T T
e - J e —_— o' — e - e POURISNG- WS - -
- LY —_ L - ofm — ol R — ofa saervsn i
o7 - N =7 kA ol - S5 e poorisng o3 _ :
FL - ST . ool -~ o7 -t ool - 9L -~ ey — !-
SNHOM 1DI0.g SNMON 180y SNLOM 1010y YoM 3oy <HLOM 130loug HUoM elaig ~ O ey usIpagy D »0
SINIVA &
WO, a €T A0« 10, 1N00:» 3T, (NO0(= W10} (%00t = mio}) i%ND01~ 30})
e — <% —  «3q — Jq — 99 P «iq PIURISNG- D0 — T T
S T S Y T S — «5q = .8q enr a0 —_— — —-
¥q — W' a — " — 9 — % PIURIING ySN — i mmmm ”
s iq -Lo T & — .fq I - avvsn _ —_ —
g9 - 27 &7 oF % ot - Tk - pauisng s00ung : — -
o€ ' -7 TSZ e o7 % o2z ' oD ”awi-s00un3 —
(% $811301G0-QNS 1% Sau0IQ0-ang % 8a1301Q0-GNS (%} 941381G0-QNS (%) Saud0iRO-qns (%) san2eiq0-Qng S50 vonn O ®in [ D =
yies 01 1D8l0g 4O N3O i 13804y )0 uoue O} 138i0sg JO 439 0} 120l014 O yous 01 1PM0.g JO aRe 01 130l0ig jo SINIVA @
VOINGUIUOD SANBIEY YOUAQUILCY PANSIY WO AQUILOY SALSEY UONGIINED SANEN Y UOUNQLIVOD SARSISY UOHBRIILOYD) PARSIY
- N — —r
ool ™ ool - ool 2 ool o]
(%1 HoUIpeY 0 %, Shourpesy o) %) ssouipsey o1 (%) Senpesy o1 {%) ssoutpasy 0 (%) sampoey 03 .Oﬂ. | ||-O r~31
U AN Y 13040,y Vusasey Meloiyg dusaRpY 138i0ig unrepy 1Delo1g SIusASPY 108401 SUNAsPY M0i0ig e
SIIVA 2
t 0"
SLINSIV DNILVY WO
|M.Eu<¢owm 00791 v ANVWRI IO
- —_ - T NO NOILd1uI530 [} NOILYD07
SONILVY 10310OHd ONV NOILYIIFILNIAI 1D3r0ud
. . ‘- ) “
: o o creata) fhe AU = 803) o [CEEMTHE ] (S+ ¥04) W OowsovO () .w“-\
e 6 6 i® 16 ! vous30O v o 14 ouw/Aeg -
8 @ I @ ] 9 W3SAC  (€) OvL O [y V& ’
er 1@l by Y3 [¥3) ) S40820 O ) vO2D Jre—
® 191 ™ 9 19 ® 901300 (1 39v0 »“ N “ pald
0 POD) B0 LNty

——————— - . cwm o we a _. R

ST




gk

Rater’s initials:

Date:

Day/molyr

LOCATION PN
GERMANY 414

PRIOR RATING RESULTS

(as of 31/1/?, )

r VALUES

Low Q Median High Q

97 5 (22 lee

- -~ -
w VALUES
Low Q Median High Q

- - -
- - e
-
’.' o - -

Note: Feedback values for each r.b,
and w are independent of ail
other r.b.and w values. Median
values of b will be normalized
pefore use in later computations.
Median vaiues of r and w will be
used directly.

b VALUES
Low Q Median High Q
§2-5 7o 7625
13-75 3o N5

Rater's Office  {check one)

O ACE (1) O OCSLOG (6}
Qcoa (2 Q0 ocsoPs (1)
O TAG (3 O DCSPER (8)
O T1sG (4) 0O DCSRDA (9}
O ACs! (5) O ACSAC (0

PROJECT IDENTIFICATION AND PROJECT RATINGS
DESCRIPTION

LGLOO STORAGE-VARIOUS

Mission Sub-Objective

Project Relevance
to Resdiness (%)

r~

Relstive Contribution
of Project to each
Sub-Objective (%)

Europe-Iniual be®
Europe-Sustained by*
USA-initial by
USA-Sustained by
Other tnitial bg*
Other-Sustained bg*~

{Total =100%)

Mission Sub- Qbjective Project Worth*
Europe-imual wy
Europe-Sustained wy"

USA-Inttial wa*
USA-Sustained wye
Other-inmitial wg*
Other-Sustained wg"

*(On a scale of 1 to 100, compare project
to some “Maximum Contribution’ Project.)

Byspa= 2772

(BOX RESERVED FOR FEEDBACK INFORMATION)

Form B (Proposed)

Figure 7. Processed data results for the values assigned in Figure 6.
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S abdhtinn =i S A A

Lonk

Rater's Office: icheck one)

O ACE (1) O DCSLOG (6)
Rater's Initials: O COA (2) 0 ocsors (1)
OTAG (3) O DCSPER (8)
O TSG (4) 0 DCSRDA (9)
O ACSI (5) O ACSAC (D)

PROJECT IDENTIFICATION AND PROJECT RATINGS
LOCATION PN DESCRIPTION

Date:

Day/maiye

KUREA 690 TACTICAL EQUIPMENT SHOP-TAEGU
PRIOR RATING RESULTS
fasoft AA / t 4 /f[ )
r VALUES
Proj Rel
Low Q Median High Q t:ao';::dim::.(";).
ge.. Wiid 1e2. -
Relative Contribution
b VALUES of Proioq to each
Low Q Median High Q Mission Sub-Objective Sub-Objective (%)
__T___ __:___ o Europe-initial by»
__’_ _____ -—_ o Europe-Sustained by=
‘:___ ‘.._-.._..._. - USA-Initiai by
- — e USA Sustained by
‘t:’:s— 73; f?{ Other-lnitial bge
7_-‘_5 2?_ _5 \; ?_ 5 Other-Sustained bg= ’
{Total =100%) i
w VALUES ;
Low Q Median High Q Mission Sub- Obiective Project Worth* :
- o~ - Europe-initial wy
- "'_ - Europe-Sustained wy= [
- - o~ USA-Initial wyr ‘}
- ht = USA-Sustained wy= "
................................ \
fﬂ ?7.5 loe Other-imitial wg= }
‘0 tf /aa Other-Sustained we=____ }
*{On a scale of 1 to 100. compare project i
Mote: Feedback vaiues for each rb to same “Maximum Contribution” Project.) |
and w are ndependent of Jil
ather r b and w values. Median i
values of b will be normalized .‘
before use in [ater computations.
Median values of r Ind w wili ve BC/SPA= A.....,.Z__?.Z____.__ ;
used dicect!y. 4
(BOX RESERVED FOR FEEDBACK INFORMATION)

—s— —

Farm 3 Peoposead

Figure 9. Feedback results for the values in Figure 8.
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Rater’'s Office. (check one)

CACE (1) O DCSLOG (6)
Rater’s initials: O CoA {2) O DCSOPS  (7)
Date: O TAG (3) O DCSPER (8)

Day/malyr O TSG {4} O OCSRDA (9)

a ACs!t (5) O ACSAC (D)
PROJECT IDENTIFICATION AND PROJECT RATINGS

Ve

LOCATION PN DESCRIPTION
FT. BENNING 342 TACTICAL EQUIPMENT SHOPS

PRIOR RATING RESULTS

(as of 11-/4/fl )

r VALUES

Low Q Median High Q

£1.5 9. loo

b VALUES
Low Q Median High Q

[7.5 A1S5 §2.5
13:715 e 35

R T 4
o /@ 3,25
4 7.5 F

o_ 125 22

w VALUES

Low Q Median High Q

7o . y L4 tee

go y L4 22-5
2. 328§ 17§

2. de. 26-25

0. 75 125

2. 74 972

—_ﬁ.

Mission Sub-Qbjective

Project Relevance
to Reediness (%)

r-

Relative Contribution
of Project to each
Sub-Objective (%)

Europe-Initial
Europe-Sustained
USA-Initiat
USA-Sustained
Other-initial

Other-Sustained

Mission Sub- Qbjective

Europe-initial
Europe-Sustained
USA:-Initial
USA-Sustained
Other-initiai

Other-Sustained

Note: Feedback values for each r.b,
and w are independent of ail
other r band w values. Median
values of b will be normalized
before use 'n later computations.
Median vaiues of r and w will be
used directly.

B/sPa=__ S )7 {

(BOX RESERVED FOR FEEDBACK INFORMATION)

Form B {Proposed)

Figure 11. Feedback results for the values in Figure 10.
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{On a scale of 1 to 100, compare project

to some “Maximum Contribution’” Project.) ;

(Total =100%)
Project Worth*
w,=
.
wys
w,
wg=

—————
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e i

Rater’'s Oftice: (check one)

T ACE 1) T DCSLOG (6)
Rater’s Initials: aC0A (D O DCsoPS (7
Date: ZTAG (3} G DCSPER (8)
Day/moryr S TSG (&) 3 DCSADA (9)
0 ACSI (5) O ACSAC (0}
PROJECT IDENTIFICATION AND PROJECT RATINGS
LOCATION PN DESCRIPTION
TURKEY 203 ADMIN BLDG-DET 67/168
PRICA RATING RESULTS
(as ot zl/f/f/ )
r VALUES
Proi
Low Q Median High Q l:)o'l;::d?:o:‘t'.l':).
é7.5 7€ 225 -
Relative Contribution
b VALUES of Project to each
Low Q Median High Q Mission Sub-Objective Sub-Objective (%)
37-; 4)'6' é_o__ Europe-Initiai by
- - . Europe-Sustained by*
15 Yo 52 USA-Initial bye
- - —, USA-Sustained bs~
5- /0 .?e Other-initial bg=
- - — Other-Sustained bg=
(Total =100%)
w VALUES
Low Q Median High G Mission Sub- Objective Project Worth®
33. Zf l!e ‘2.5 Europe-Initial wye
- - - Europe-Sustained wye
875 926  [ee USA-Inital g
- - - USA-Sustained w,"
[P /‘ ‘?_:_{ Other-Initial wg=
- - - Other-Sustained wg=
*{On a scale of 1 to 100, compare prcject
Note: Feedback values for each r.b, to some “Maximum Contribution” Project.)
and w are .ndependent of atl
other r,b,and w values. Median
values of b will be normalized
before use 'n later computations.
Median values of r and w will be B°/$PA- 7‘ ‘ o
used directly,
{BOX RESERVED FOR FEEDBACK INFORMATION)

Form B (Proposed)

Figure 13. Feedback results for the values in Figure 12.
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Rater's Initials:

Date:

Day/ma/yr

Rater's Office: (check one)

O AcCE (1) D OCSLOG (6)
Ocoa {2y O DCSoPS {7y
OTAG () O DCSPER (8)
0O T1sG (4) O DCSRDA (9)
QO acs! (5) O ACSAC (0

PROJECT IDENTIFICATION AND PROJECT RATINGS

1 LOCATION PN
§ GERMANY 784
PRIOR RATING RESULTS
asot R 1/7/f'/ i
i, r VALUES
Low Q Median High Q
12 2o Yo
b VALUES
. Low Q Median High Q
oo /02 100
o o o
o o e
(2]
i R (24 .
2. e o
b
} w VALUES
Low Q Median High Q
... 4 (e
- -— -
—-— - -
LR - - -
o
L}
) ‘t Note: Feedback values for sach rb,
" and w are independent of all
! other r,b.and w vaiues. Median
i values of b will be normalized
before use in fater computations.
’ Median values of r and w will be
used directly.

DESCRIPTION

BANKING FACILITY-FRANKFURT

Relative Contribution
of Project to esch

Mission Sub-Objective Sub-Objective (%)

Europe-initial by=
Europe-Sustained bpr
USA-Initial -
USA-Sustained by
Other-Initial bgr
Other-Sustained bg=

Mission Sub- Obijective Project Worth®
Europe-Initial wyn
Europe-Sustained wy*

USA-Initial wae
USA-Sustained wy
Other-inital wg=
Other-Sustained wg=

*(On a scale of 1 to 100, compare project
to some “Maximum Contribution” Prgject.)

Bspas O AT

(BOX RESERVED FOR FEEDBACK INFORMATION)

Form B (Proposed)

Figure 15. Feedback results for the values in Figure 14,
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2. Enter the decimal equivalent of each ratio in the
appropriate box of the STEP 1 TABLE on Form Al
(Figure 16). Carry fractions out to two decimal places.

3. If one or more of the raters do not submit
ratings, cross out the appropriate column(s) of boxes
in the STEP 1 TABLE of Form Al. (This is very
important.)

4. Use the statistical analysis program desctibed
in Appendix B to compute the low quartile, median,
and high quartile values for each row of the STEP |
TABLE matrix.

5. Record these three values in the appropriate
row of the STEP 2 TABLE on Form Al and on a blank
copy of Form A (as feedback information).

6. Use the m; to a; program in Appendix C to
compute the values a, through as. The input to this
program is the median column of values in the STEP 2
TABLE on Form Al,

7. Record the output (a, through ag) of that
program on Form A in the STEP 3 TABLE of Form
Al and on Form C for later use.

Figure 17 shows the STEP | TABLE results for the
data in Figure 3. Figure 18 shows the a, through a,
values from the STEP 3 TABLE of Form Al entered
onto Form C.

Form B Data

This section describes how to process the data
entered by raters on the right side of the Form B
data sheets. Each project will have six to 10 Form B
rating sheets to be processed. The six example rating
sheets for Project Number 414 shown in Figure 6
are used below as an example of how to process
Forin B data:

1. Transfer each value from each Form B to the ap-
propriate box on the Form Bl worksheet (Figure 19).

2. It one or more of the raters does not submit
ratings, cross out that column(s) on Form Bl for that
rater(s). (This is very important.)

3. Use the statistical analysis program described in
Appendix B to compute the low quartile, median, and
upper quartile values for rows r, b, through by, and
w; through we on Form BI. If a box is crossed off do
not include it in the set of numbers being processed for
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that row. However, *ank boxes are equivalent to zern
entries for processing purposes.

4. Enter the results of processing the Form Bl data
on Form B2 (Figure 20). Also enter the respectinve
project number on Form B2.

S. Enter these results in the feedback section of
Form B along with the project identification mfor-
mation for the respective project.

6. Enter the decimal form of the median r value.
the normalized b’ values. and the decimal form of the
median w values in the correct boxes on Form (.

7. Enter the project number at the bottom of
Form C.

Figure 21 is an example of a Form Bl filled in with
values from Figure 6. Figure 22 shows the data from
Figure 21 after being processed and recorded on
Form B2.

Form C Instructions
For each project, certain data from Forms Al and
B2 are transferred to Form C:

1. Take the values a; through as from the most
recent mission weight evaluation that was done. ie..
from the STEP 3 TABLE of the most recent Form Al
data sheet. Each a, should have a value between 0 and
100. If not, an error has been made.

2. Use the same a, through a¢ values for every
project. The a; values in Figure I8 were taken from
Figure 17.

3. The b’, w, and r values in Columns 2. 3, and 4 of
Form C vary from project to project; therefore, enter
the appropriate project number on each Form C.

4. Use the decimal form of the median r values
(not the % form). Take this value from the STEP |
TABLE of the most recent Form B2 computation
for that project.

5. Take the values b, through be from the STEP 3
TABLE of the most recently created Form B2; the
values w; through w, are the decimal form of the
median values from the STEP 4 TABLE. These r.
b, and w variables can have values from 0 to 1. If
they do not, an error has been made.




PROCESSING INSTRUCTIONS FOR FORM ““A” INPUT DATA

Initials: _____________ Date Processed: l

STEP 1: Enter into the respective box below the decimal equivalent {to the nearest 0.01) of each
ratio from basic input Form A,

STEP 1 TABLE

 amae e naimsin S am— Y ..-‘,.‘/.M

g -~ 0@ Q\ Q~§ Q\ s\
"

/)8 /e /) L)/ S/ L/ T/ ¢
; & S /&£ S & & & & 2 &
; < 9 A Q2 < 4 Q Q § <
EUR/USA
- OTH/USA
1 EUR: /S
‘ USA: I/S
3
3 OTH: /S

STEP 2: Using the program “‘Statistical Analysis,” compute the Low Quartile, Median, and High Quartile

values for each row of numbers above and record resuits in the Step 2 tabie beiow and on
Form A (as feedback information.)

STEP 3: Using the program, “m; to a,,”” compute a4 through an (to the nearest 0.01) and record the six
values on Form A (as feedback information), in' Step 3 table below, and on Form C.

STEP 2 TABLE STEP 3 TABLE
, MISSION
ROW | OBJECTIVE | LOWQ MEDIAN HIGH o] WEFGSHC:—S
> 1 | EURSA | m,y: hy 3:
| 3 | EUR1/S |lg my: hy: az:
L 4 | USANS |l my: hy ay:
- 5 | oTHI/S  |lg mg: hs’ 3
j as:

Form A1 (Pro‘posed)

! Figure 16. Form Al.
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PROCESSING INSTRUCTIONS FOR FORM “A” INPUT DATA

Initials: Date Processed :m

STEP 1: Enter into the respective box below the decimal equivalent (to the nearest 0.01) of each
ratio from basic input Form A.

STEP 1 TABLE

EUR/USA

EUR: I/S

l+
OTH/USA | 2
rs

[\lpasl/ \
lf

STEP 2: Using the program '‘Statistical Analysis,” compute the Low Quartile, Median, and High Quartile
values for each row of numbers above .and record resuits in the Step 2 table below and on
Form A (as feedback information.)

usa: s |p. 4 251,251 05 | 0-33
OTH: IS [,}}l 3 | |3 o33

STEP 3: Using the program, “'m; 10 a;,”” compute ay. through dn (to the nearest 0.01) and record the six
values on Form A (as feedback information), in' Step 3 table below, and on Form C,

STEP 2 TABLE STEP 3 TABLE _
ROW | OBJECTIVE LOw Q MEDIAN HIGH Q VcnélsGsll-lql";
1| EURmUSA |1 R imp: B v 4 a3 36.38
3 | EUR:I/S I3 A mg: g.‘? hy & w g 26
4 USA:l/S lg: o.i my: I.Z£ hy: @ 3 2.4/
5 | otTHuis |y | |Ms B hs' & 35 Jofs . OO
ag: " 33

Form A1 (Proposed)

Figure 17. STEP [ TABLE results for the data in Figure 3.
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3 PROJECT 8/C COMPUTATION SHEET

Compute the Benetit Cust Ratios (b/c}, through (b/clg by muitiplying the values in the boxes. Blank boxes
equal zero. Sum the six (b/cl' ratios to get BR/SPA,

N &
~ 2
v S& & . )
,q,\\ A A Q K Initiais.
SO & & SN “ g,
T Y NP AS E]
NN $& NS wy
%)
Lo §§ O Q;"" <¢9 Date Processed: &
R (S QQ' 3 ‘31‘0?
NG D L§
Y > NS - “ & &
2°0 O3B NS A&
NS R NI oY
S S&F N ¥§
g FTE N £«
-3 L 5 T 0
O \e Ry ~
X X X =
.39 0.7 }.0 -0 2547
- (bic) |
tay! (b1) (w! i
X X b ¢ = .
13-63] 03 05§ 1. 225
P (b/C)2
(32) “’2) 'wz) {r)
!
X =
22| X | o ol * |)e A _
> (b/c)q b
i fag) (bg) twa) {r) &’c
' o
8
Tl |0 X |o| x |Le]* £2_ |o
- (b/c)4 s
(34) (bd) (w4) {r) a
4 250l X0 | x o | X |o] = o
- (blelg
. (ag) (bg) (wg) i)

33 X|o| X |e| X |le] S —2-

(b/cis

lag) (bg) twg) {r}

PN: H ,4 SUM= 17' 7; = B,_/$PA

(Enter on Form B)

Form C (Proposed)

.
- - ®

Figure 18. Form C filled in with values from Forms Al and BI.
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W1:

Wz:
W3:
W4:

B4

PROCESSING INSTRUCTIONS FOR FORM “B” INPUT DATA

PN: Initials:________ _____ Date Processed:

Transfer the individual ratings from Forms B to the respective boxes above. Cross out (x)
any columns for which no ratings wers made. Continue processing on Form B2,

Form B1 {Proposed)

Figure 19. Form Bl.
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PROCESSING INSTRUCTIONS FOR FORM“B-1" DATA

PN Initials: Date Processed:

STEP 1: Using program ‘‘Statistical Analysis,”” compute the Low Quartile, Median, and High Quartile values
for the ““r"” values on Form B-1. Enter results here and on Form “B* (as feedback information.)

- 7

» rolowQ. (%) Median. % Higha. (%)
i Enter the decimal form of the Median Value of “r'* on Form Cin six places
i
E STEP 2: Using the program “Statistical Analysis,” compute the Low Quartile, Median, and High Quartile
E values for rows by through be on Form B 1 and enter results in the Step 2 table below and on
: Form B {as teedback intormation.)
1
E STEP 3: Using the program ""Normalize br“ compute the decimal form of the normalized values ot bI and
5 enter them n the Step 3 table below and on the B/C Computation sheet, Form C.
3 STEP 2 TABLE STEP 3 TABLE
] ‘ Low Q | Median | High Q Normalized
E {%) (%) (%) Median
] by b}
by 05 T
' by b3
e Dy ; A
bg: b’s
i be- | b
|
i STEP 4: Using program “‘Statistical Analysis’® compute the Low Quartile, Median, and High Quartile values

for rows Wy through wg of Farm B-1. Enter results n the Step 4 table below and on Form 'B”

las feedback ntormation.) Enter the decimal form of the Median w; values on the B/C Computation
sheet, Form C.

STEP 4 TABLE

Low Q | Median | High Q
(%) (%) (%)

W1J

; W2Z

W32

Wal

WSZ

W6.'

Form B2 iPioposed)

' Figure 20. Form B2.
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PROCESSING INSTRUCTIONS FOR FORM “B” INPUT DATA

PN: L} 'H Initials:‘gg__ Date Processed: 2 7»4 '14 2/

. & £ g S 3
/&?eé‘
' \ Joo | loo | 90 | 1eo ]| 100 | 100
o A b0 |70 |70 | 85| 90 |3o
b2 ‘/ \/ X/ \/ Ho |30 |30 | 16 | 10 o

AWVAVAN
Vv V
A

wy: T 9o | oo | 100 | joo | oo | 75
wi [\ [I\ [I\ /I\ /| 60| t00] 60| e | 30 | /00
< VIVIVIV
e A LA /\\

A\
HVAVVAVA
wg: \[ Y V

Transfer the individual ratings from Forms B to the respective boxes above. Cross out {x)
any columns for which no ratings were made. Continue processing on Form B2.

"Form B1 (Proposed)

Figure 21. Form Bl filled in with values from Figure 6.
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PROCESSING INSTRUCTIONS FOR FORM"“B-1” DATA

PN I'[ 14 Tnitials: _,}B’ Date Processed: z 2/7/7/

STEP 1 Using program “‘Statistical Analysis,”” compute the Low Quartile, Median, and High Quartile values
for the “r'* values on Form B-1 Enter results here and on Form “B‘* {as feedback information.)

r Low Q 77'6—1%i Medan [OES % Higha. 1P (%

5 Enter the decimal form of the Median Value of “r’’ on Form Cin six places.

STEP 2: Using the program “Statistical Analysis,”” compute the Low Quartile, Median, and High Quartite
values for rows b1 through b6 on Form B-1 and enter results in the Step 2 table below and on
Form B (as teedback intormation.)

STEP 3. Using the program “‘Normalize bi"' compute the decimal form of the normalized values of b, and
enter them in the Step 3 table below and on the B/C Computation sheet, Form C.

STEP 2 TABLE STEP 3 TABLE
Low Q | Median | High Q Normalized
(%) (%) (%) Median

b, 53-8 7o |§4-25] b; | O 70
i "2 )3.75| 32 | 45 b lo.30 !

3 - 3| =
1)4. - - - bﬁ -
l)s - - - bg -
: 2 bg | = - - bg | - L]

STEP 4: Using program '‘Statistical Analysis’” compute the Low Quartile, Median, and High Quartile values
for rows w, through wg of Form B-1. Enter results in the Step 4 table below and on Form *'B"

(as feedback information.) Enter the decimal form of the Median w; values on the 8/C Computation
sheet, Form C.

. STEP 4 TABLE *
. | Low Q | Median | High Q
- (%) (%) (%)

"1 184.261 /oo | oo
"2 |37.5| 55 | 100

Wa! - - -

i Wy - - -

‘ . - - -
4 ) Form B2 (Proposed) ;
: .
Figure 22. Data from Figure 21 transferred to Form B2, |
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6. After all values are entered, compute the values
(b/c), through (b/c), as the simple product of the
numbers in the boxes in each row. Record these values
on Form C to the nearest hundredth (0.00).

7. Sum the values (b/c); through (b/c)s to get
Bg/C = By/$PA. Enter this sum at the bottom of
Form C and at the bottom of Form B. The b’, w, and
r data from Figure 22 were processed in this manner;
the results are shown in Figure 18 and in Figure 7.

Data Processing Exercise

The reader is encouraged to process the data from
Figures 8, 10, 12, and 14. The correct By /$SPA ratios
for these data are shown in Figures 9, 11,13, and 15,
respectively.

4 CONCLUSION

The Facilities Readiness Quantification Model can
be used to determine the relative readiness merits
of selected MCA programs. If the model is to provide
accurate results, at least six raters must participate.
Rater data can be processed either manually, or by using
the model algorithms on a programmable calculator.

GLOSSARY

a;: mission weight of the ith mission.

Bg: benefits to readiness.

B/C: benefit/cost.

b;: the fractional portion of a project’s

benefits that are assigned to the it
mission (expressed as a decimal).

Cy: that part of the cost of a funding entity
attributable to readiness.

Cy:

CERL:

COA:
COE:
CRRC:

DCSLOG:
DCSPER:
EUSA:
FR:

STD:

TAG:
TI:

TRADOC:

TSG:

USAREUR:

(Wi)f

$PA:

the estimated total cost of a funding
entity.

U.S. Army Construction Engineering
Research Laboratory.

Controller of the Army.
Chief of Engineers.

Construction Requirements  Review
Committee.

Deputy Chief of Staff, Logistics.
Deputy Chief of Staff, Personnel.
Eighth U.S. Army.

force readiness.

the fractional part of the cost of the j
funding entity that does not buy
readiness benefits. Note: m; also can be
described as the “complement of r;.”

Military Construction, Army (appro-
priation)

the fractional part of the cost of the jtb
funding entity that does buy readiness
benefits.

standard (maximum contribution stan-
dard).

The Adjutant General.

Texas Instruments Corporation.
Training and Doctrine Command.
The Surgeon General.

U.S. Army, Europe.

the relative worth of the j* funding
entity when compared to the maximum
contribution standard for the i mission
area.

dollars, programmed amount.
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APPENDIX A:

GENERAL INFORMATION ON THE TI-59 CALCULATOR*

Placing the T1-59 Calculator into Operation

The instructions in this appendix and Appendices B
through D assume the user has access to a Texas Instru-
ments (TI)-59 programmable calculator, a Tl PC-100C
print cradle, a Tt Math Module, TI-59 magnetic cards,
and the Tl manuals listed below. (The system is shown
in Figure Al))

Personal Programming - A Complete Owner’s Manual
for TI Programmable 58/59 (Texas Instruments
Corporation, 1977).

Math/Utilities - Using the Power of Your Solid State
Software Module (Texas Instruments Corporation,
1978).

Texas Instruments—Print/Security Cradle PC-100 C
(Texas Instruments Corporation, 1978).

First ensure that a Tl math module is installed in
the TI-59 calculator. Next, store the dust cover for the
PC-100 calculator mounting bracket in the right side
of the storage compartment on the PC-100 printer,
Remove the battery pack from the calculator and put

*The instructions given in this appendix and Appendices
B through D assume the user implements the program on a
Texas Instruments (T1)-59 calculator. However, the algorithms
described in this report can be adapted to programs for similar
programmable calculators.

it into the left side of the storage compartment. The
battery pack fits only one way. The flat side should
face up and the slot should be to the left.

Put the key in the PC-100 lock and turn it fully
counterclockwise. Then put the T1-59 on the mounting
bracket and press down and toward the back of the
PC-100. Hold the calculator in this position and turn
the key a half turn clockwise to lock the calculator in
place. If the calculator is correctly positioned, the key
should turn easily (see Figure Al). Connect the printer
to a standard 115-V outlet. Slide the switch on the
right side of the printer to the rear to turn the printer
on. Then turn the calculator itself on by putting the
on/off switch in the “on” position. Both instruments
must be “on” for the system to work. The programs
listed in Appendices B, C, and D will not work without
the printer attached to the calculator.

Recording a Program

Once the calculator is operational, any of the
programs listed in Appendices B, C, and D of this
report can be keyed-in. Only one of these programs
should be stored at a time in the calculator, because
all three programs use some of the same label keys.
Certain program data also must be entered for the
statistical analysis program described in Appendix B.

It is advisable to record all programs on magnetic
cards so they will not have to be keyed-in each time
they are needed.
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Figure Al. TI-59 system.
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APPENDIX B:
STATISTICAL ANALYSIS PROGRAM

Using the Program

This appendix describes how to use the statistical
analysis program after the program steps and program
data have been entered into the calculator (as described
in Appendix A). Figure Bl shows how to use the
program to process the first line of data in Figure 17.
The resulting printout is keyed to each step of the
process. Figure B2 shows how the first line of data
in Figure 21 would be processed. The program actually
can be used to find the quartile value of a sequence of
up to 32 input values. If more than 32 values are input,
however, some of the program data in registers 33
and beyond will be erased. This will adversely affect
the printout messages. On the other hand, at least
three values must be input for the program to work
correctly. Each row of data in Figures 17 and 21 would
be processed separately, following steps 1 through 3 of
Figures Bl or B2 for each row of data.

Program Steps/Data Required
Before using the statistical analysis program, the
TI-59 steps in Figure B3 must be entered into cal-

culator memory, and the data in Figure B4 must be
entered into data storage registers 33 to 59. Note: this
program also requires that the math module be in the
calculator at the time the program is executed.

Algorithms Used

This section describes the algorithm for determining
the low quartile values (V,), the median value (V,,),
and the high quartile value (V) for a sequence of
numbers. First, the N input values (V,) are sorted into
low to high sequence (V| to V,). Then, 1 = (n+1)/4 is
assigned as the low quartile index number; m = (n+1)/2
is assigned as the median index number; and h =
(n+1)(3/4) is assigned as the high quartile index num-
ber. These three index numbers—!, m, and h—are all
integers only when N =3,7,11, 15,19, 23, ... etc.
For all other values of N, some of the index numbers
will have a fractional component. For these cases, the
index numbers (I, m, or h) are separated into two
parts—an integer part (i) and a decimal part (0.d). The
quartile value being computed is the value of the ith
number plus the quantity (0.d) (V,,, —V;). The manual
use of this algorithm is demonstrated in Figures BS
and B6.

Problem Statement: Compute the low quartile value (V}), the median value (V,,,), and the
high quartile value (V) for the first row of data in Figure 17, i.e., for input values of

4,3,3,2,2,4,and 50.

STEP PROCEDURE ENTER PRESS DISPLAY

1 Initialize the
program

2 Enter each input
value and press
A in turn for
each value entered

QRN WWE

3 Compute/output
answers

RST

> prrprp> > M

TI-59
PC-100 PRINTER

ENTER VALUE, PRESS A
0. (FOR EACH VALUE!} ...
THEN PRESS B TO COM-

4. PUTE. .. DO THIS NOWI!
3. 4.
3. 3.
2. 3.
2. 2,
4. 2.
50. 4.
50.
COMPUTING. . . WAITH
LOW Q VALUE=
2.
MEDIAN VALUE=
3.
TOP Q VALUE =
4. 4.

Figure Bl. Example problem no. 1 for the statistical analysis program.
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Problem Statement: Compute the low quartile value (V). the median value (V). and the
high quartile value (V) tor the first row of data in Figure 21.i.e.. for input values of
100, 100,90, 100, 100, and 100.

TL-59
i STEP PROCEDURE ENTER PRESS DISPLAY PC-100 PRINTER
1 Initialize the RST ENTER VALUE, PRESS A
program L 0. {FOR EACH VALUE} . ..
THEN PRESS 8 TO COM-
2 Enter each input 100 A 100. PUTE. .. DO THIS NOW!
value and press 100 A 100. 100.
A in turn for 90 A 90. 100.
each value entered 100 A 100. 90.
100 A 100. 100.
' 100 A 100. 100.
100.
3 Compute/output B COMPUTING. . . WAIT!
. answers
LOW Q VALUE=
97.5
‘ MEDIAN VALUE=
100.
TOP Q VALUE=
100. 100.

Figure B2. Example problent o. 2 for the statistical analysis program.
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Problem: Determine the low quartile value (Vy), the median vatue (V,

), and the high quartile value
m
(Vh) for the following numbers: 0, 22,16, 16,1, 5, and 0.

Step 1 Arrange numbers low to high.

o et M — B e ot T orrrgr e Areag o SOcrs® ...J

i 1 2 3 4 5 6 7 (N=T7) 1
\7 0 0 1 5 16 16 22 |

Step 2: Compute ], m, and h. }
N+1 8 N+1 i

I= =~ == Zm=—o—=4h=(N+DG/4)=6 i1

Step 3: Compute V|, V. and V.

Vl =V, =0,ic., the 2nd valuc in the chart; E% ;
V=V, = §,ie., the 4th valuc in the chart; ’ '
Vi, =V, =16, i.e., the 6th value in the chart. :
Figure BS. Simple example of how quartile values are determined.
Problem: Determine the low quartile value (V)), the median value (V,,), and the high quartile value
(Vy,) for the following numbers: 13.7,12.1,15.5,11.5,14.2,8.1,5.2,21.3,and 15.5
Step 1: Arrange numbers low to high.
i 1 2 3 4 5 6 7 8 9(N=9)
Vv, 52 &1 I1s 121 137 142 155 1ss 213
Step 2: Compute I, m, and h.
I = l\f}‘l =2-1/2;m= b—l’;—l= S:h=(N+1)3/4)=7-1/2
Step 3: Compute V), Vo and Vi,
V| =V35=Vy+(0.5)(V3—Vy)=81+(5)1.5-81)=938
Vi = V=137
Vi = V5= Vs +(0.5)(Vg - V7) = 155 + (0.5)(15.5 - 15.5)=15.5 y
Figure B6. Complex example of how quartile values are determined. | ,
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APPENDIX C: converted to the mission w¥ights. u, through a,. n
m; TO a, PROGRAM the STEP 3 TABLE (on the same tform) according 1o
the following algorithms:

Using the Program

This appendix describes how to use the m; to ny ny . o
fter th a = X100 |FqCt}
a; program after the program steps have been entered my+ 1 m +my+ !
into the calculator. Figure C1 shows how to use the
program to process the median ratio values in the a, = L M X 100 [Eq(C2]
STEP 2 TABLE of Figure 17. The resulting printout mg+ 1 m +m; + 1
is keyed to each step of the process. my 1 )
a = X 100 [EqC3|
: mgtlm +my+1
Program Steps Required
- i ; , ; 1 i
Bet_ore"usmg‘the m; to g program, the program 2 = X 100 [EqC4]
steps in Figure C2 must be entered into the calculator mgt 1 my+m;t |
memory.

mg m,
dg = T
mg+ 1 my +my + 1

X 100 |EqCS]
Algorithm Used
The median ratio values, m, through mg, in the L | m,
! STEP 2 TABLE of Form Al (see Figure 17) are % T metlm +my+l

X 100 [kqC6)

Problem Statement: Compute the six values of 3, given the five median values of m; from
the STEP 2 TABLE of Figure 17.

TI-59
! STEP PROCEDURE ENTER PRESS DISPLAY PC-100 PRINTER
i Initialize the RST
; Program E'
{
|l 2 Input m; 3 A 3.
3 Input m, 2 B 2.
4 Input my 2,67 C 2.67
. 5 Input m, 1.25 b 1.25
g 6 Input mg 3 E 3.
+ 4l
o 7 Compute and A’ ‘M TO A’ PROGRAM IS
¥ . 4 Output a; COMPUTING. . ... WAIT
o
) : INPUT WAS :
i 3.00 M1
i 2.00 M2
7 2.67 M3
Cd 1.25 M4
: 3.00 M5
OUTPUT IS
36.38 Al
13.62 A2
9.26 A3
7.41 A4
\ 25.00 A5
999 8.33 AB

Figure C1. Example problem for the m; to a; program. [
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APPENDIX D:
NORMALIZE b PROGRAM

Using the Program

This appendix describes how to use the normalize
b program after the program steps have been entered
into the calculator. Figure D1 shows how to use the
program to process the median b values in the STEP 2
TABLE of Figure 22. The resulting printout is keyed
to each step of the process.

Program Steps Required

Before using the normalize b program, the program
steps in Figure D2 must be entered into the calculator
memory.

Algorithm Used

The median b values in the STEP 2 TABLE of Form
B2 (see Figure 22) are in percentage form and do not
always sum to 100 percent. The algorithm for this
program is to sum the median b values in the STEP 2
TABLE of Form B2, to divide each median b value by
this sum, and then to divide the results by 100 to
convert to decimal form. The sum of the resulting
six b’ values is 1. The following equation applies:

6
b/(100 2] b;)=b’ [Eq D1]
1=

Problem Statement: Compute the normalized values b' for the median b; values in the

STEP 2 TABLE of Figure 22.

STEP PROCEDURE ENTER PRESS

1 Initialize the RST
program E
2 Input median by 70 A
3 Input median by 30 B
4 Input median b3 0 C
5 Input median by 0 D
6 Input median bg 0 A’
7 Input median bg 0 B’
8 Compute and D’
output b’

TI-59
DISPLAY PC-100 PRINTER
70.
30.
0.
0.
0.
0.
‘NORMALIZE B’ PGM IS
COMPUTING. . ... WAIT.
INPUT WAS
70.00 81
30.00 B2
0.00 B3
0.00 B4
0.00 85
0.00 86
NORMALIZED B VALUES=
0.70 81
0.30 B2
0.00 B3
0.00 B4
0.00 B85
999 0.00 B6

Figure D1. Example problem for the normalize b program.
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Rater’s Office: (check one)

0O ACE (1) O DCSLOG  (6)
Rater’s Initials:
0O COA (2) g ocsops (M)
Date:
(Day/mo/yr) O TAG (3) O DCSPER  (8)
O TSG (4) O DCSRDA (9)
O ACS! (5) O ACSAC ()
PRIOR RATIOS ASSIGNED RELATIVE IMPORTANCE OF READINESS SUB-OBJECTIVES
{as of: ) Relative Significance
Mission Sub-Objectives Being Compared (Ratio)
Low Q Median High Q
‘ —— European Theater / USA —
......... All Other Theaters / USA —
. Europe: Initial / Sustained
.......... USA: Initial / Sustained ———
\' R Other: Initial / Sustained
'
: ' ARMY READINESS TO
1 ACCOMPLISH MISSIONS
’ I lT m! .
iN EUROPEAN IN USA IN ALL OTHER
THEATRE THEATERS
»
k-
) ‘ DURING DURING DURING DURING DURING DURING
4 1 INITIAL SUSTAINED INITIAL SUSTAINED INITIAL SUSTAINED
’ i BATTLES CONFLICT BATTLES CONFLICT BATTLES CONFLICT
- 4 ]
o R R R R S QS L —— 5= 35"
{(BOX RESERVED FOR FEEDBACK INFORMATION)
— —

Form A (Proposed)

-~
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PROCESSING INSTRUCTIONS FOR FORM “A” INPUT DATA

Initials: ____________ Date Processed:_

STEP 1: Enter into the respective box below the decimal equivalent (to the nearest 0.01) of each
ratio from basic input Form A,

STEP 1 TABLE

e, &, &, 9, 5
/e/e /s /) /)58 / &/ &/ T/ ¢
s /5/8/8/8/&/E/8/5/8
< < g g < Q Q Q & g
EUR/USA
OTH/USA
EUR: I/S
USA: I/S
OTH: I/S

STEP 2: Using the program ‘‘Statistical Analysis,” compute the Low Quartile, Median, and High Quartile
values for each row of numbers above and record results in the Step 2 table below and on
Form A (as feedback information.)

STEP 3: Using the program, “m; to a,” compute a, through & {to the nearest 0.01) and record the six
values on Form A (as feedback information), in'Step 3 table below, and on Form C,

STEP 2 TABLE STEP 3 TABLE

MISSION

ROW | OBJECTIVE | LOWQ MEDIAN | HIGH Q ws%urs
1 | EURUSA |y my: hy: ay:
2 OTH/USA {1y My: hy: ay:
3 EUR:I/S I3: ma: ha: ag:
4 USA:I/S 14 my: hg: a,:
5 | OTH:/S |lg mg: hs: ag:
86:

Form A1 (Prc;poud)




me.mw — ‘—u-/

l
1

i

Rater’s Otfice. (check one)

0 ACE (1} O DCSLOG i6)
Rater's lnitals: acoa (2y O DCSOPS (7}
a TAG (3) O DCSPER (8)
O TSG (4) 0 DCSRDA (9)
a ACs! (s} O ACSAC (D)

PROJECT IDENTIFICATION AND PROJECT RATINGS
LOCATION PN OESCRIPTION

Date:

Day/mof/yr

—

PRIOR RATING RESULTS
{as of )
r VALUES
) Project Relevance
Low Q Median ngh Q to Readiness (%)
P U r=
Relative Contnbution
b VALUES of Project to each
' Low Q Median High Mission Sub-Objective Sub-Objective (%)
____________________ Europe-initial by=
____________________ Europe-Sustained by=
e i USA-initial b3= —_
| I USA-Sustained b,=
; ___________ e Other-Intual b5=
______________________ Qther-Sustained bg=
(Total =100%)
w VALUES
Low Q Median High Q Mission Sub- Objective Project Worth®
Europe-initial w,s
Europe-Sustained wy=
................................ USA-Initiai wa=
USA-Sustained Wy
Other-ininal wg=
Other-Sustained wg*
*(On a scale of 1 to 100, compare project
Note: Feedback values for each b to some “Maximum Contribution’ Project.)

and w are independent of all
other r.b,and w vaiues. Median
values of b will be normalized .
before use n later computations.

Median values of r and w will be B./$PA=
used directly.

(BOX RESERVED FOR FEEDBACK INFORMATION)
— ]

Form 8 (Proposed)
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Wz:

W3:

W5:
Ws:

PROCESSING INSTRUCTIONS FOR FORM “B’”” INPUT DATA

PN: Initiats: Date Processed:

Transfer the individual ratings from Forms B to the respactive boxes above. Cross out (x)
any columns for which no ratings were made. Continue processing on Form B2,

Form B1 (Proposed)




PROCESSING INSTRUCTIONS FOR FORM“B-1” DATA

PN Initials: Date Processed:

STEP 1: Using program '‘Statistical Analysis,’* compute the Low Quartile, Median, and High Quartile values
for the ““r" values on Form B-1. Enter results here and on Form "“B* (as feedback information.)

rolowQ. (% Median %) HighQ.___ (%

Enter the decimai form of the Median Value of “r"* on Form Cin six places.

STEP 2: Using the program “Statistical Analysis,” compute the Low Quartile, Median, and High Quartile

values for rows b, through bS on Form B-1 and enter resuits in the Step 2 tabie below and on
Form B (as feedback information.)

STEP 3: Using the program ""Normalize b;,” compute the decimal form of the normalized values of b

. and
1
enter them in the Step 3 table below and on the B/C Computation sheet, Form C.

STEP 2 TABLE STEP 3 TABLE

Low Q | Median | High Q Normalized
(%) (%) {%) Median
b1; bf‘
by: bé
by ] b—g
b4: 2
bsz bg
bsz bg

STEP 4: Using program "‘Statistical Analysis’* compute the Low Quartile, Median, and High Quartile values
for rows w, through wg of Form B-1. Enter results in the Step 4 table below and on Form "‘8"

{as feedback information.) Enter the decimal form of the Median w, values on the B/C Computation
sheet, Form C.

STEP 4 TABLE

Low Q | Median | High Q
(%) (%) (%)

W1Z

W2:

W3.’

Wdl

Wsl

W61

Form B2 (Proposed)




PRQJECT B/C COMPUTATION SHEET

Compute the Benefit Cost Ratios (t)/c)l through (b/c)e by multiplying the values in the boxes. Blank boxes
ecuai zero. Sum the six {b/c), ratios to get 8,/SPA.

=Y &
R e\ow :
N A
w D /\\0/5\ F S Initisls:
& S & Ty &
3 S oS oL
§§ £S5 §&  FE
Qo L §§ & §' ‘3 ) Date Processed:
S D U o >3
N & & T Q & &
v N “ D e
I8 £Fs &5 g
vE J&FF T SIS
o & gF &L
Q'OQ A & 5 L0
X X X =
- ble) |
. X X X =
{b/e}
2
(ag) (b3) (wq) (r)
L X X X = _
(b/c) S
(aq) (b3) (wq) (r) 3 3“
@
q &
! X X X = o
[t
(ag) (bg) (wgy) (r) §
. X X X =
I (b/c}
¥ (ag) (bg) (wg) (r) 3
|
! Y
L X X X =
e - (b/c)g
PN SUM i
: - = B, /$PA
{Enter on Form B) n'$

{ Form C (Proposed)




Chief of Engineers
ATIN:  lech Monitor
ATTN:  DAEN-ASL-L (2)
ATTN:  DAEN-CCP
ATTN:  OAEN-CW
ATIN.  DAEN-CWE
ATIN.  DAEN-CWM-§
ATTN UAEN-CMO
ATIN.  DAEN-CWP
ATTN:  DAEN-MP
ATTN:  OAEN-MPC
ATTN:  DAEN-MPE
ATIN:  DAEN-MPO
ATTN:  DAEN-MPR-A
ATTM:  OAEN-RD
ATTN.  DAEN-RODC
ATTN:  DAEN-ROM
ATIN:  OAER-RM
ATTN: DAEN-IC
ATTN: DAEN-2CE
ATTN: DAEN-2(I
ATIN:  DAEN-2CM

FESA, ATTN: Library 22060

Us Army Engineer Districts
ATIN:  Library

Alaska 99501
Al Batin 09616
Albuquerque 87103
Baltimore 21203
Buffalo 14207
Charleston 29402
Chicago 60604
Oetroft 48231
Far East 96301
Fort Worth 75102
Gelveston 77550
Huntingtaon 25721}
Jacksenville 32232
Japan 96343
Kansas City 64106
Little Rock 72203
L0s Angeles 90053
Loursville 4020}
Memphis 38103
Mobile 36628
Nashville 37202
New Orleans 70160
New York 10007
Norfolk 23510
Omaha 68102
Philadelphia 19106
Pittsburgh 15222
Portland 97208
Riyadh 09038
Rock Island 61201
Sacramento 95814
5an Francisco 94105
Savannah 31402
Seattle 98124
St. Louis 63101
3t. Paul 55101
Tulsa 74102
Vicksburg 39180
walla Walla 99362
Wilmington 28401

US Army Engineer Divisions

ATIN:  Library
Europe 09757
Huntsville 35807
Lower Mississippi Valley 239180
Middle tast (9038
Middle East (Rear) 22601
Missour! River 58101
New England 02154
North Atlantic 10007
North Central 60605
North Pactfic 97208
Ohio River 45203
Pacific Ocesn 96858
South Atlantic 30303
South Pacific 941))
Southwestern 75202

US Army Europe

M0, Ith Arey Training Command 09114
ATTN,  ACTTG-DEM {5)

K2, 7th Army 0OCS/Engr. 09403
ATTN:  ACAEN-EM (4)

¥. Corps 09079
ATTM:  AETYOEW (5)

YII. Corps Q9154
ATTN:  AETSOEN ()

21t Support Command 09325
ATTN:  AEREH (5)

Beriin 09742
ATIN:  agBA-EM (2)

Southern European Task Force 09168
ATTN:  AESE-ENG (3)

ingtallation Support Activity (9403
ATTN:  AEUES-RP

CERL DISTRIBUTION

8th USA, Korea
ATTH: EAFE (B) 9ba0l
ATIN: EAFE-Y 96358
ATTH: EAFE-1D 96224
ATIN. EAFE-4M 96208
ATTN: EAFE-H 96271
ATTN: EAFE-P 9625y
ATIH.  CAFE-! 96212

4ibth Engineer Command bUbe §
ATIN: Factiltttes €ngineer

USA Japan (USARY}
Ch, FE Olv, AJER-FE 96343
Fac Engr (Honshu) 96343
Fac €ngr (Oktnawa)} 96331

ROK/US Combined Forces Command 9301
ATTN: £USA-NM£~CF(IEngr

US Military Academy 10996
ATIN: Facilitles Engineer
ATIN:  Dept of Geography &

Computer Science
ATTN: DSCPER/MAEN-A

Engr. Studies Center 203)5
ATTN: Library

AMMRC, ATTN: DRXMR-WE 02172

USA ARRCOM 61299
ATTN: DRCIS-RI-j
ATTN: DRSAR-is

OARCOM - D1r., inst., & Svcs.
ATIN: Facilities Engineer
ARRADCOM 7801
Aberdeen Proving Ground 21005

Army Matis. and Mechanics Res. Ctr.

Corpus Christf Army Depot 74419

Harry Otamond Laboratories 207w

Ougway Proving Ground 84022
Jefferson Proving Ground 47250
fort Monmouth 07703

Letterkenny Army Depot 17201
Natick R&0 Ctr. 0fJ60

New Cumberland Army Oepot L7070
Pueblo Army uepot 81001

Red Aiver Army Depot 75501
Redstone Arsenal 358Uy

Rock Island Arsenal 61299
Savenna Army Depot 61074

Sharpe Army Depot 9533}

Seneca Army Depot 1454)
Tobyhanna Army Depot 13466
Tooele Army Oepot 84074
Watervidet Arsenal 12189

Tuma Proving Ground 85364

White Sands Missile Range 88002

DLA ATTN: OLA-Wi 22314

FORSCOM
FORSCOM Engineer, ATTN: AFEL-FE
ATTN: Faciifties Engineer
Fort Buchanen 00934
Fort 8ragg 28307
Fort Campbell 42223
Fort Carson 80913
Fort Qevens Dl433
Fort Drus 13601
Fort Hooa 76544
Fort (ndiantown Gap 17003
Fort lewin 92114
Fort Sam Houston 78234
Faort Lewls 98433
Fort McCoy $4656
Fort McPherson 30330
fort George G. Meade 20755
Fort Ord 93941
Fort Polk 71459
Fort Richardson 99505
Fort Riley 66442
Presidio of San Francisco 94129
Fort Sheridan 60037
Fort Stewart 1313
Fort watnwright 99703
Yancouver 8ks. 9866u

HSC
ATTH:  HSLO-F 78734
ATTN: Factilities Engineer

Fitzsimons Army Medical Center 80240
Walter Reed Army Medical Center 2001¢

INSCOM - Ch, {nsty. Oiv,
ATTN: Facilities Engineer
Arlington Hall Statton (2) 22212
Yint Hitl Ferms Station 22186

MOW
ATIN: Facilities Enginger
Comeron station 22sia
Fort Lesley J. mcuasrr £U3LYy
Fort Myer 22211

L1 R
ATTN.  MIMC-3A 20318
ATTu.  Facaltittes Enginaer
Uskland Army Base 94p2b
Sayonne MWOT  UJuue
Sunny Point MUT 2846)

NARAOCOM, ATTN: ORUMA-F  Ullibgy
TARCOM, Fac. utv. 48U90
TECUM, ATTN: DRSTE-LG-F 21008

TRADOC

WY, TRADUC, ATTN: ATENM-FE

ATIN: Factlities Enginger
Fort Belvoir 22v60
Fort Benning 31905
Fort Bliss 79916
Carlisle Barracks i7uls
Fort Chaffee 72902
Fort vix  Qubdy
Fort Eustis 23004
Fort Gordon 3ugus
Fort Hamilton 11252
Fort Benjamin Harrison 40210
Fort Jackson 29207
Fort Knox 4ul2l
Fort Leavenwortn 66027
Fort Lee 23801
Fort McCiellan sb2u5
Fort Monroe 2365
Fort Rucker 36362
Fort 5§11 735¢3
Fort Leonard woos 65473

FSARCUM, ATTN: STSAS-F  3lou

USACC
ATTN:  Facilities Enginger
Fort nuachuca BS6ls
Fort Kitente 2i7ly

WESTCum
ATTN: Factlities Engtneer
Fort Shafter 96858

SHAPE  09US5

ATTN:  Subvivabtlity Section, LL8-uPy

Infrastructure Branch, LANUA

MO USEWCOM 09128
ATTN:  ECJ &s7-Lug

Fort Belvoir, vA 22000
ATTN.  ATZA-OTE-EM
ATTHN: ATZA-DTE-Sw
ATTN:  ATZA-FE
ATTN:  Engr. Library
ATTN:  Camadian Lratson Office (2)
ATTN:  1WR Library

Cold Regtons Research Engineering Lab uJIsy

ATTN:  Library
ETL, ATTN: Library 22060

Waterways Experiment Station 9isu
ATTH:  Library

W0, XVill Atrdorne Corps and 28307
Ft. Bragg
ATTN:  AFZASFE-EE

Chanute AFB, (L bluoy
3345 CES/DE, Stop 27

Norton AFB  924uy
ATTH.  AFRCE -Mx/DEE

NCEL  9J04t
ATTH: Library (Code LUBA)

Tyndal) AFB, FL 32403
AFESC/Engineering & Service Lab

Oefense Technical Info. Center dla1d
ATTN:  DOA (12)

Engineering Societies Lidrary  |00)7
New York, WY

National Guard Bureav 20310
Installation Division

US Government Printing Uttice <2308

Recefving Section/Deposttory Coples {2}

A
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Chief of Engineers

ATTN:
ATTN:

DAEN-ZCP
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